Cleaning Pictorial Heritag: Management and Dissemination of Cleaning Records and Stratigraphic Data by Barros García, J. M. & Guillén Juan, C. M.
CLEANING PICTORIAL HERITAGE: MANAGEMENT AND DISSEMINATION OF 
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ABSTRACT: 

$WSUHVHQWWKHSURFHVVRIGRFXPHQWDWLRQFDQEHFRQVLGHUHGWKHFRUQHUVWRQHRIWKHGLIIHUHQWWDVNVZLWKLQWKHILHOGRIFRQVHUYDWLRQDQG
UHVWRUDWLRQRIFXOWXUDOKHULWDJH+RZHYHU WKLV LVQRW WKHFDVHZLWKFOHDQLQJ'HVSLWH LWVLPSRUWDQFH LQ WKHFRQVHUYDWLRQRISLFWRULDO
KHULWDJHOLWWOHHIIRUWKDVEHHQPDGHWRLPSURYHWKHPDQDJHPHQWDQGGLVVHPLQDWLRQRILQIRUPDWLRQ&OHDQLQJLVRQHRIWKHPRVWXVXDO
SURFHGXUHV\HWDWWKHVDPHWLPHLWLVDOVRRQHRIWKHPRVWSUREOHPDWLFDQGFRQWURYHUVLDO7KHUHIRUHLWZRXOGEHYHU\XVHIXOWKDWWKH
LQIRUPDWLRQJHQHUDWHGE\FOHDQLQJFRXOGEHZLGHO\GLVVHPLQDWHGDQGVHUYHDVUHIHUHQFHIRUUHVHDUFKHUVDQGFRQVHUYDWRUVDURXQGWKH
ZRUOG:KHQDFRQVHUYDWRUFDUULHVRXWDFOHDQLQJRSHUDWLRQRQDSDLQWLQJWZRNLQGVRILQWHUUHODWHGGDWDDUHSURGXFHGVWUDWLJUDSKLF
GDWDDQGFOHDQLQJUHFRUGV6WUDWLJUDSKLFGDWDDUHWKRVHFRQFHUQLQJWKHFRQILJXUDWLRQDQGFRPSRVLWLRQRIWKHVWUDWLJUDSKLFVWUXFWXUHRQ
ZKLFKWKHFOHDQLQJLVFDUULHGRXW&OHDQLQJUHFRUGVJDWKHUWRJHWKHUGDWDFRQFHUQLQJWKHDFWXDOFOHDQLQJSURFHVV$OOWKLVLQIRUPDWLRQ
LVNH\ IRUFRQVHUYDWRUVZKHQZRUNLQJRQRWKHUSDLQWLQJV7KH LQIRUPDWLRQSXEOLVKHG LVXVXDOO\ LQVXIILFLHQW WRXQGHUVWDQGKRZ WKH
LQWHUYHQWLRQZDVFDUULHGRXWVRWKHUHLVDQHHGIRUVWDQGDUGL]HGV\VWHPVZKLFKDOORZDJUHDWGHDORILQIRUPDWLRQWREHJDWKHUHGDQG
GLVVHPLQDWHGZLWKHDVH7KLVSDSHUH[SODLQVDVHOHFWLRQRISURSRVDOVVRPHRIZKLFKDUHDOUHDG\LQXVHDQGRWKHUVZKLFKDUH EHLQJ
GHYHORSHGVWUDWLJUDSKLFXQLWUHFRUGLQJVKHHWVVROXELOLW\WHVWUHFRUGLQJVKHHWVDQGVWUDWLJUDSKLFGLDJUDPV


1. INTRODUCTION 
 
1RZDGD\V DW D WLPH ZKHQ LPSRUWDQW FKDQJHV DUH LQIOXHQFLQJ
WKH ILHOGRI FRQVHUYDWLRQ DQG UHVWRUDWLRQRI FXOWXUDOKHULWDJH D
QXPEHURITXHVWLRQVPXVWEHSRVHGFRQFHUQLQJKRZWRFRQWLQXH
ZRUNLQJ LQ RUGHU WR FRQVHUYH SLFWRULDO KHULWDJH 2QH RI WKHVH
TXHVWLRQVLV+RZFDQWKHZD\FRQVHUYDWRUVZRUNRQFOHDQLQJD
FRPSOH[DQGFRQWURYHUVLDOSURFHGXUHEHLPSURYHG"

,QQRYDWLRQ LQ WKLV ILHOG KDV EHHQ HYROYLQJ LQ WKH ODVW GHFDGHV
WKURXJKWKHGHYHORSPHQWRIQHZFOHDQLQJV\VWHPV,QIDFWDQ\
RWKHUOLQHRIZRUNKDVEHHQHFOLSVHGE\WKHLPSUHVVLYHDGYDQFHV
DFKLHYHGE\UHVHDUFKHUVVXFKDV5LFKDUG:ROEHUV/DFN
RILQWHUHVWWRZDUGVRWKHUSRVVLELOLWLHVRILQQRYDWLRQLQFOHDQLQJ
RI DWWDLQLQJ VLJQLILFDQW SURJUHVV KDV EHHQ HQIRUFHG E\ WKH
FRPSOHWHIDLOXUHLQWU\LQJWRHVWDEOLVKD³WKHRU\´RIFOHDQLQJDQG
VXEVHTXHQW DWWHPSWVKDYH DOO OHG WRGHDG HQGV7KHUHIRUH LW LV
KDUGO\ VXUSULVLQJ WKDW UHVHDUFKHUV KDYH FOXQJ WR OLQHV RI ZRUN
ZKLFK DW OHDVW DOORZ SURJUHVV WRZDUGV D FOHDU DLP GHVLJQLQJ
QHZFOHDQLQJV\VWHPVZKLFKSHUPLWZRUNWREHFDUULHGRXWLQD
PRUHHIIHFWLYHPDQQHUZKLOHDWWKHVDPHWLPHEHLQJVDIHUIRU
WKHZRUNDQGWKHFRQVHUYDWRU

7KH DLP RI WKLV WH[W LV WR VKRZ WKDW WKHUH LV DQRWKHU OLQH RI
LQYHVWLJDWLRQ ZKLFK FDQ DOVR SURYLGH VLJQLILFDQW UHVXOWV LQ
GHYHORSPHQW DQG LQQRYDWLRQ ZLWKLQ WKH ILHOG RI FOHDQLQJ
SLFWRULDO KHULWDJH 7KH SURSRVHG OLQH RI LQYHVWLJDWLRQ LQYROYHV
DSSO\LQJ WKH ZRUN DQG GRFXPHQWDWLRQ PHWKRGRORJ\ XVHG LQ
DUFKDHRORJLFDO VWUDWLJUDSK\ $OWKRXJK WKLV PHWKRGRORJ\ ZDV
GHYHORSHG LQ DQG IRU DUFKDHRORJLFDO H[FDYDWLRQV LW FDQ EH
DSSOLHG WR DQ\ NLQG RI VWUDWLJUDSKLF VWUXFWXUHV LQFOXGLQJ
SLFWRULDORQHV$PRQJWKHPDLQDGYDQWDJHVRIWKLVPHWKRGRORJ\
ZKHQDSSOLHGWRFOHDQLQJDUHWKDWLWDOORZVDJUHDWHUDPRXQWRI
LQIRUPDWLRQ WR EH JHQHUDWHG DQG DOVR WR GHYHORS VROXWLRQV LQ
RUGHUWRDWWDLQDEHWWHUGLVVHPLQDWLRQRIWKHGDWDREWDLQHG

0DQDJHPHQW DQGGLVVHPLQDWLRQRI LQIRUPDWLRQ LV D NH\PDWWHU
LQ WKH LQQRYDWLRQRIFOHDQLQJ MXVWDV LW LV LQDQ\RWKHU ILHOGRI
LQYHVWLJDWLRQ 7KH XVHIXOQHVV RI WKH LQIRUPDWLRQ OLHV LQ LWV
UHDFKLQJ WKH ODUJHVW SRVVLEOH QXPEHU RI UHVHDUFKHUV DQG
FRQVHUYDWRUV6RLQRUGHUWRFRPSO\ZLWKWKLVUHTXLUHPHQWWKH
XVHRIGLIIHUHQWUHVRXUFHVGHYHORSHGE\DUFKDHRORJLVWVVXFKDV
VWUDWLJUDSKLF XQLW UHFRUGLQJ VKHHWV DQG VWUDWLJUDSKLF GLDJUDPV
EHFRPHVRIXWPRVWLPSRUWDQFH


2. ARCHAEOLOGICAL STRATIGRAPHY AND 
CLEANING 

,Q WKH V DUFKDHRORJ\ VWDUWHG WR HYROYH WRZDUGV QHZ
WHFKQLTXHV RI H[FDYDWLRQ DQG GRFXPHQWDWLRQ 7KH ZRUNV RI
%DUNHU DQG+DUULV SXW IRUZDUGDPRUHFRPSOHWH
YLHZ RI KRZ DQ H[FDYDWLRQ VKRXOG EH FDUULHG RXW 2Q ZKDW
SULQFLSOHV ZDV WKLV DUFKDHRORJLFDO PHWKRGRORJ\ EDVHG" 7KH
EDVLFSULQFLSOHZDVYHU\VLPSOH WRGHFRPSRVHDVWUXFWXUH LQWR
LWVHVVHQWLDOHOHPHQWVLQVXFKDZD\WKDWWKHDFWLRQVZKLFKKDG
FUHDWHGLWZHUHUHYHDOHG

7KH HVVHQWLDO HOHPHQWV DUH WKH VWUDWLJUDSKLF XQLWV 68ZKLFK
FDQEHSRVLWLYH VWUDWDRUQHJDWLYH ORVVHV7KHXQLWVPXVWEH
UHFRUGHG DV WKH\ DUH LGHQWLILHG VWDUWLQJ ZLWK WKH PRUH UHFHQW
RQHVDQGZRUNLQJWRZDUGVWKHROGHURQHV7KLVPHDQVWKDWHDFK
OD\HU LV LGHQWLILHG VWXGLHG DQG FRPSOHWHO\ H[FDYDWHG EHIRUH
VWDUWLQJ RQ WKH QH[W RQH 7KXV WKH VLWH¶V VWUXFWXUH LV
³GLVPDQWOHG´ LQ DQ LQYHUVH RUGHU WR LWV FUHDWLRQ ,I WKH
GRFXPHQWDWLRQREWDLQHGLVVXIILFLHQWO\FRPSOHWHDQGULJRURXVLW
LVSRVVLEOHWR³YLUWXDOO\´UHFRQVWUXFWWKHVLWHZLWKDOOLWVXQLWVWR
XQGHUVWDQG WKH UHODWLRQVKLSV DPRQJ WKHP DQG WR HVWDEOLVK
DEVROXWH FKURQRORJLHV RU DW OHDVW UHODWLYH RQHV 5RVNDPV

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
:KHQ WKHVH FRQFHSWV DUH UHYLVHG WKH VLPLODULWLHV EHWZHHQ
DUFKDHRORJLFDOPHWKRGRORJ\DQGFOHDQLQJPHWKRGRORJ\EHFRPH
REYLRXV ,Q WKH ODWWHU D VHULHVRI VWUDWDZKLFK DUH VWXGLHG DQG
UHFRUGHGDUHDOVRSURJUHVVLYHO\UHPRYHG)LJXUH




)LJXUH'HWDLORIDFOHDQLQJSURFHVV6DLQW$QWKRQ\RI3DGXD
ZLWK6DLQW$QWKRQ\$EERWDQG6DLQW1LFKRODVRI7ROHQWLQR
DQRQ\PRXVDUWLVWWKFHQWXU\&RQYHQWRI6DQWD&ODUD
*DQGLD

$SDUW IURPJHQHUDOVLPLODULWLHVLW LVLQWHUHVWLQJWRQRWHWKDWWKH
WRROVXVHGE\DUFKDHRORJLVWVLQWKHUHFRUGLQJSURFHVVFDQDOVREH
XVHGE\FRQVHUYDWRUV7KLVKDVEHFRPHPRUHWKDQREYLRXVLQWKH
ODVWGHFDGH WKDQNV WR VHYHUDOSDSHUV:DWWVHWDOSXEOLVKHG LQ
 ³7KH SRZHU RI WKH PDWUL[ WKH DSSOLFDWLRQ RI
DUFKDHRORJLFDO VWUDWLJUDSK\ WR WKH LQWHUSUHWDWLRQ RI FRPSOH[
SDLQWLQJV´ 7KH ³PDWUL[´ LV D IORZ GLDJUDP GHYHORSHG E\ WKH
DUFKDHRORJLVW (GZDUG & +DUULV LQ WKH V DV D ZD\ RI
VKRZLQJLQDWZRGLPHQVLRQDOGRFXPHQW WKHZKROHFRPSOH[LW\
RI WKH LQWHUUHODWLRQVKLSV DPRQJ XQLWV LQ DQ DUFKDHRORJLFDO
H[FDYDWLRQ $ IHZ GHFDGHV ODWHU WKH ³PDWUL[´ RU VWUDWLJUDSKLF
GLDJUDPEHFDPHDQHVVHQWLDOHOHPHQW LQ WKHVWUDWLJUDSKLFVWXG\
RIDQDUFKDHRORJLFDOVLWHDEXLOGLQJ'RJOLRQLRUHYHQDQ
DUFKDHRORJLFDO REMHFW 9LGDOH DQG3URHQoD GH$OPHLGD 
)LJXUH  VKRZV KRZ WKH GLIIHUHQW XQLWV DUH RUJDQL]HG LQ WKH
GLDJUDP DFFRUGLQJ WR UHODWLYH FKURQRORJ\ WKH ROGHVW DW WKH
ERWWRPDQGWKHPRUHPRGHUQRQ WRSDQGFRQQHFWHGDFFRUGLQJ
WR WKH UHODWLRQVKLSV DPRQJ WKHP IRU H[DPSOH D GLUHFW
FRQQHFWLRQ E\ PHDQV RI D OLQH LPSOLHV VXSHUSRVLWLRQ %DUURV
*DUFtD7KHJUHDWDGYDQWDJHZLWKWKLVNLQGRIGLDJUDPLV
WKDW WKH LQIRUPDWLRQ FDQ EH SURFHVVHG ZLWK GLIIHUHQW W\SHV RI
VRIWZDUH SURJUDPV WKXV DOORZLQJ PXOWLSOH RSHUDWLRQV WR EH
FDUULHGRXW




)LJXUH68DUHRUJDQL]HGLQWKHGLDJUDPDFFRUGLQJWRUHODWLYH
FKURQRORJ\DQGFRQQHFWHGDFFRUGLQJWRWKHUHODWLRQVKLSVDPRQJ
WKHP

3ULVFRHWDO KDYHVKRZQKRZ WKHVWUDWLJUDSKLFGLDJUDP
FDQEHDSSOLHGWRWKHVWXG\RIWKHHYROXWLRQRIDZDOOSDLQWLQJ
6KRUWO\DIWHURWKHUZRUNVKDYHGHYHORSHGWKH LGHDRIDSSO\LQJ
DUFKDHRORJLFDOPHWKRGRORJ\PRUHVSHFLILFDOO\ WRFOHDQLQJDQG
LQGHHGXVLQJ WKH68UHFRUGLQJVKHHWDV WKHFHQWUDOHOHPHQW LQ
WKH UHFRUGLQJ SURFHVV %DUURV *DUFtD  ,Q WKH UHFRUGLQJ
VKHHW DOO WKH LQIRUPDWLRQ UHOHYDQW WR D VWUDWLJUDSKLF XQLW LV
JDWKHUHGWRJHWKHU

$Q ³DUFKDHRORJLFDO´ RULHQWDWLRQ LQ WKH FOHDQLQJ RI SDLQWLQJV
FDUULHV VRPHQRWHZRUWK\ DGYDQWDJHV FRQFHUQLQJ WKHSRVVLELOLW\
RI LQQRYDWLRQ LQ WKH ORQJ WHUP ,W LV D ZD\ RI ZRUNLQJZKLFK
EUHDNV ZLWK WKH DHVWKHWLF HQVODYHPHQW RI WKH FOHDQLQJ SURFHVV
ZKLOH LQWURGXFLQJ D QHZ SDUDGLJP FOHDQLQJ DV D PHDQV RI
REWDLQLQJLQIRUPDWLRQDVDQDQDO\WLFSURFHVVLQLWVHOI)LUVWO\LW
PDNHV WKH FRQVHUYDWRU REVHUYH PRUH ULJRURXVO\ WKH GLIIHUHQW
VWUDWD DQG WKHLU UHODWLRQVKLSV GXULQJ WKH FOHDQLQJ SURFHVV DQG
FRPSHOV KLP WRZDUGV D ORJLFDO DSSURDFK WR FRPSOLFDWHG
VWUDWLJUDSKLFVLWXDWLRQV6HFRQGO\ DQG WKLV LV WKHDVSHFWZKLFK
ZLOO EHGHDOWZLWKKHUH LW JHQHUDWHV DJUHDW GHDO RI H[WUHPHO\
GHWDLOHG LQIRUPDWLRQ FRQFHUQLQJ WKH VWUDWLJUDSKLF VWUXFWXUH
PDGH XS RI QRQRULJLQDO VWUDWD DQG WKH FOHDQLQJ LWVHOI 6XFK
GHWDLOHG GRFXPHQWDWLRQ FDQ LQ LWVHOI EH D YHU\ YDOXDEOH
UHVRXUFH ZLWK UHJDUG WR UHVHDUFK 2QH RI WKH PRVW LQWHUHVWLQJ
DVSHFWVLVWKHFUHDWLRQRIVWUDWLJUDSKLFVWUXFWXUHGDWDEDVHV7KLV
ZRXOG SHUPLW IRU H[DPSOH FRPSDUDWLYH VWXGLHV WR EH FDUULHG
RXWEHWZHHQGLIIHUHQWUHVWRUDWLRQLQWHUYHQWLRQV

$ FRPSOHWH DQG FRPSUHKHQVLYH GRFXPHQWDWLRQ DOORZV D EHWWHU
DQDO\VLV RI WKH ZKROH GHFLVLRQPDNLQJ SURFHVV LQ VXFK D
FRPSOH[ RSHUDWLRQ )XUWKHUPRUH DV VWUXFWXUHV DUH FRPSDUHG
EHIRUH DQG DIWHU WKH LQWHUYHQWLRQ LW DOORZVDOO WKH VWUDWLJUDSKLF
FKDQJHV FDXVHG E\ WKH UHVWRUDWLRQ SURFHVV LWVHOI WR EH VWXGLHG
PRUH DFFXUDWHO\ ,Q VKRUW LW PHDQV EHLQJ DEOH WR H[SDQG WKH
SRVVLELOLW\RILQQRYDWLRQRIDGYDQFLQJLQDILHOGRIUHVHDUFKLQ
ZKLFKWKHUHLVVWLOODJUHDWGHDOWRGRLIZHLQGHHGDVSLUHWRDWWDLQ
VRPHWKLQJZHFDQFDOOZLWKSURSULHW\³FOHDQLQJPHWKRGRORJ\´




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3. CLEANING RECORDS AND STRATIGRAPHIC DATA 
 
$WSUHVHQWWKHSURFHVVRIGRFXPHQWDWLRQFDQEHFRQVLGHUHGWKH
FRUQHUVWRQH RI WKH GLIIHUHQW WDVNV ZLWKLQ WKH ILHOG RI
FRQVHUYDWLRQ DQG UHVWRUDWLRQ RI FXOWXUDO KHULWDJH :LWK WKH
GHYHORSPHQWRIDOONLQGVRIVRIWZDUHSURJUDPVDQGWKH,QWHUQHW
LW LV SRVVLEOH WR FUHDWH GDWDEDVHV WR HODERUDWH YLUWXDO
UHFRQVWUXFWLRQVHWF

$UFKDHRORJ\DQGDUFKLWHFWXUHDUH WZR ILHOGVZKLFKDUHPDNLQJ
WKHPRVWRIWKHVHUHVRXUFHVZLWKJUHDWVXFFHVV8QIRUWXQDWHO\LQ
WKHFRQVHUYDWLRQRISLFWRULDOKHULWDJHWKLVLVQRWVR7KHFDVHRI
FOHDQLQJ LV D FOHDU H[DPSOH ,W LV RQH RI WKH PRVW IUHTXHQW
SURFHGXUHV ZKLOH DW WKH VDPH WLPH LW LV RQH RI WKH PRVW
SUREOHPDWLFDQGFRQWURYHUVLDO7KHUHIRUHLWZRXOGEHH[WUHPHO\
XVHIXOLIGXULQJFOHDQLQJDJUHDWDPRXQWRILQIRUPDWLRQFRXOG
EHJHQHUDWHGZKLFK LQ WXUQFRXOGEHZLGHO\GLVVHPLQDWHGDQG
VHUYH DV UHIHUHQFH IRU UHVHDUFKHUV DQG FRQVHUYDWRUV DURXQG WKH
ZRUOG:KHQDFRQVHUYDWRUFDUULHVRXWDFOHDQLQJRSHUDWLRQRQD
SDLQWLQJ WZR NLQGV RI LQWHUUHODWHG GDWD DUH SURGXFHG
VWUDWLJUDSKLFGDWDDQGFOHDQLQJUHFRUGV

6WUDWLJUDSKLF GDWD DUH WKRVH FRQFHUQLQJ WKH FRQILJXUDWLRQ DQG
FRPSRVLWLRQRIWKHVWUDWLJUDSKLFVWUXFWXUHRQZKLFKWKHFOHDQLQJ
LVFDUULHGRXW6RPHRIWKDWLQIRUPDWLRQFDQEHREWDLQHGEHIRUH
WKH DFWXDO FOHDQLQJ SURFHVV LV FDUULHG RXW EXW VRPH PRUH
LQIRUPDWLRQ FDQ DOVR EH REWDLQHG GXULQJ FOHDQLQJ :KHQ D
VWUDWXP LV UHPRYHG IRU H[DPSOH DQ RYHUSDLQW QHZ VWUDWD
ZKLFKZHUHQRWYLVLEOHEHIRUHPD\DSSHDUIRUH[DPSOHILOOHUV
RUQHZRYHUSDLQWV

&OHDQLQJ UHFRUGV JDWKHU WRJHWKHU GDWD UHJDUGLQJ WKH DFWXDO
SURFHVV RI FOHDQLQJ VXFK DV DPRQJ RWKHUV VWUDWD UHPRYHG
VROXELOLW\ WHVWV FOHDQLQJ WHFKQLTXHV XVHG DQG UHVXOWV REWDLQHG
7KLVNLQGRILQIRUPDWLRQLVUHODWLYHO\KDELWXDODOWKRXJKLWLVQRW
XVXDOO\ YHU\ FRPSOHWH LQ VSHFLDOL]HG OLWHUDWXUH EXW LW LV
SUDFWLFDOO\ LPSRVVLEOH WR ILQG LQ WKH ,QWHUQHW 'HVSLWH WKH IDFW
WKDWWKHVHGDWDDUHYHU\XVHIXOIRUDOOFRQVHUYDWRUVWKHUHVHHPV
WR EH QR SDUWLFXODU LQWHUHVW LQ GLVVHPLQDWLQJ WKHP ,QVRIDU DV
VWUDWLJUDSKLF LQIRUPDWLRQ LVFRQFHUQHG WKLVFDQEH IRXQGPRUH
HDVLO\EXWLWWHQGVWREHOLPLWHGWRFURVVVHFWLRQV

&OHDQLQJLVDSURFHVVZKLFKLVHVVHQWLDOO\FRQFHUQHGZLWKVXEWOH
GHWDLOV YHU\ WKLQ VWUDWD ZKLFK DUH KDUGO\ YLVLEOH QXPHURXV
VHQVLWLYHGHFLVLRQVPDGHWKURXJKRXWWKHZKROHSURFHVVHWF$OO
WKLVLQIRUPDWLRQLVIXQGDPHQWDOIRUFRQVHUYDWRUVZKHQZRUNLQJ
RQRWKHUSDLQWLQJV7KHLQIRUPDWLRQZKLFKLVXVXDOO\SXEOLVKHG
LV MXVWQRWHQRXJK LQRUGHU WRXQGHUVWDQGKRZ WKH LQWHUYHQWLRQ
ZDV FDUULHG RXW VR WKHUH LV D QHHG IRU VWDQGDUGL]HG V\VWHPV
ZKLFK DOORZ D JUHDW GHDO RI LQIRUPDWLRQ WR EH JDWKHUHG PRUH
DFFXUDWHO\DQGGLVVHPLQDWHGZLWKHDVH

7KHIROORZLQJVHFWLRQVH[SODLQDVHOHFWLRQRISURSRVDOVVRPHRI
ZKLFKDUHDOUHDG\LQXVHDQGRWKHUVZKLFKDUHEHLQJGHYHORSHG
68 UHFRUGLQJ VKHHWV VROXELOLW\ WHVW UHFRUGLQJ VKHHWV DQG
VWUDWLJUDSKLFGLDJUDPV


4. STRATIGRAPHIC UNIT RECORDING SHEETS 

'XULQJ WKH FOHDQLQJ SURFHVV HDFK VWUDWXP SRVLWLYH 68 DQG
HDFKORVVQHJDWLYH68LVQXPEHUHGDQGUHFRUGHGVHSDUDWHO\RQ
D 68 UHFRUGLQJ VKHHW 7KXV GDWD UHJDUGLQJ WKHLU SK\VLFDO
FKHPLFDOFKDUDFWHULVWLFVFRORXUWH[WXUHKDUGQHVVFRPSRVLWLRQ
HWF WKHLU ORFDWLRQVLWXDWLRQRQWKHKRUL]RQWDO OHYHODQG WKHLU
UHODWLRQVKLSVZLWK WKHRWKHUXQLWV VLWXDWLRQ LQ WKH VWUDWLJUDSKLF
VHTXHQFHDUHJDWKHUHGWRJHWKHU%DUURV*DUFtD

)LJXUH  VKRZV ERWK SDUWV RI WKLV NLQG RI VKHHW DGDSWHG WR
GRFXPHQW WKH FOHDQLQJ SURFHVV 7KLV PRGHO KDV DOUHDG\ EHHQ
XVHGZLWKYHU\JRRGUHVXOWVLQRUGHUWRUHFRUGWKHFOHDQLQJRI
VHYHUDOSDLQWLQJV%DUURV*DUFtD%DUURV*DUFtDDQG3pUH]
0DUtQ  ,Q DGGLWLRQ WR WKH 68¶V FKDUDFWHULVWLFV WKH
UHFRUGLQJVKHHWDOVRJDWKHUVVRPHGDWDFRQFHUQLQJWKHFOHDQLQJ
IRUH[DPSOHKRZWKHVWUDWXPZDVUHPRYHG$QLPSRUWDQWVWHS
LQLPSURYLQJWKHUHFRUGLQJV\VWHPLVWRFRPELQH68UHFRUGLQJ
VKHHWVZLWKVROXELOLW\WHVWUHFRUGLQJVKHHWV



)LJXUH68UHFRUGLQJVKHHWRI6DLQW$QWKRQ\RI3DGXDZLWK
6DLQW$QWKRQ\$EERWDQG6DLQW1LFKRODVRI7ROHQWLQR
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5. SOLUBLITY TEST RECORDING SHEETS 

$ FOHDU H[DPSOH RI WKH OLPLWDWLRQV LQKHUHQW WR WKH V\VWHPV RI
GRFXPHQWDWLRQ XVHG DW SUHVHQW LQ FOHDQLQJ FDQ EH IRXQG LQ
VROXELOLW\WHVW67UHFRUGLQJVKHHWV6ROXELOLW\WHVWVDUHXVXDOO\
FDUULHG RXW LQ RUGHU WR VWXG\ WKH VROXELOLW\ RI WKH QRQRULJLQDO
VWUDWD DQG FDQ GHWHUPLQH WKH VXFFHVV RU IDLOXUH RI D FOHDQLQJ
SURFHVV

7KHGLIIHUHQWPRGHOVRIWKHVHUHFRUGLQJVKHHWVZKLFKKDYHEHHQ
SXEOLVKHGDUHDOOYHU\OLPLWHGLQWKHLQIRUPDWLRQWKH\FDQJDWKHU
3HUKDSV WKH PRVW ZHOONQRZQ LV WKH RQH SXEOLVKHG E\
0DVVFKHOHLQ.OHLQHU LQ  WKH XVH RI ZKLFK KDV EHHQ
ZLGHVSUHDG ZLWK VRPH YDULDWLRQV LQ 6SDLQ ,Q JHQHUDO
UHFRUGLQJVKHHWVLQFOXGHDVEDVLFLQIRUPDWLRQWKHLGHQWLILFDWLRQ
QXPEHU RI WKH FOHDQLQJ WHVW WKH FOHDQLQJ V\VWHP XVHG WKH
ORFDWLRQZLWKDPDSWRVKRZWKHH[DFWVSRWZKHUHWKHWHVWZDV
FDUULHGRXWDQGWKHGDWDREWDLQHG0RUHRYHURWKHUGDWDFDQDOVR
EHLQFOXGHGVXFKDVWKHWHFKQLTXHXVHGWRDSSO\WKHVROYHQWWKH
FRQWDFW WLPH QHHGHG WR REWDLQ D SRVLWLYH UHVXOW HWF $ PRUH
UHFHQW H[DPSOHRI D67 UHFRUGLQJ VKHHW LV WKHRQHXVHG LQ WKH
DSSOLFDWLRQ VRIWZDUH0RGXODU&OHDQLQJ3URJUDP GHVLJQHG E\
5LFKDUG:ROEHUVDQG&KULV6WDYURXGLV6WDYURXGLV


7KHVH VKHHWV DUH QRW GLVVHPLQDWHG E\ FRQVHUYDWRUV +RZHYHU
JLYHQWKDWLWLVH[WUHPHO\XVHIXOPDWHULDOIRUUHVHDUFKSXUSRVHV
LWVIUHHGLVVHPLQDWLRQRQWKH,QWHUQHWZRXOGEHRIJUHDWLQWHUHVW
7KH LGHDO VROXWLRQ ZRXOG EH WKH FUHDWLRQ RI GDWDEDVHV ZKLFK
ZRXOG LQFOXGH VWUDWLJUDSKLF LQIRUPDWLRQ 68 UHFRUGLQJ VKHHWV
DQGFOHDQLQJWHVWLQIRUPDWLRQ

$QH[SHULPHQWDOQRQGHILQLWLYHGDWDEDVHKDVEHHQGHVLJQHGWR
ILQGRXWZKHWKHUVWUDWLJUDSKLFGDWDDQGFOHDQLQJUHFRUGVFDQLQ
IDFW EH LQWHUUHODWHG HIIHFWLYHO\ )RU WKLV SXUSRVH 0LFURVRIW
2IILFH$FFHVV ZDV XVHG GHVLJQLQJ WKH VLPSOHVW SRVVLEOH
LQWHUIDFH )URP WKH SURJUDP¶V PDLQ ZLQGRZ DFFHVV FDQ EH
JDLQHG WR ³'HVFULSWLRQ RI SDLQWLQJ´ ³6WUDWLJUDSKLF VWXG\´
³6ROXELOLW\ WHVWV´DQG³&OHDQLQJPHWKRG´ *XLOOpQ-XDQ
)LJXUH

7KH UHVXOWV RI LQLWLDO WHVWV ZLWK WKLV GDWDEDVH KDYH EHHQ YHU\
VDWLVIDFWRU\ DOWKRXJK LW LV QHFHVVDU\ WR DFKLHYH DPXFK EHWWHU
UHODWLRQVKLS EHWZHHQ FOHDQLQJ UHFRUG DQG VWUDWLJUDSKLF GDWD
7KHUH LV DPRGHOZKLFK FDQEHXVHG WR DWWDLQRSWLPXP UHVXOWV
ZKHQ GHVLJQLQJ WKLV NLQG RI GDWDEDVHV WKH VRIWZDUH SURJUDPV
XVHGE\DUFKDHRORJLVWVWRUHFRUG68DQGHODERUDWHVWUDWLJUDSKLF
GLDJUDPV





)LJXUH'DWDEDVHGHVLJQHGZLWK$FFHVVWRUHODWHVWUDWLJUDSKLFGDWDZLWKFOHDQLQJUHFRUGV


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6. STRATIGRAPHIC DIAGRAMS 

2QFH WKH 68 GRFXPHQWDWLRQ LV FRPSOHWH DOO WKH UHODWLRQVKLSV
WKH\ SDUWLFLSDWH LQ FDQ EH VKRZQ E\ PHDQV RI D VWUDWLJUDSKLF
GLDJUDP RU +DUULV 0DWUL[ 7KLV GLDJUDP LV EDVLFDOO\ D IORZ
GLDJUDP ZKLFK VKRZV DOO WKH VWUDWLJUDSKLF XQLWV DQG WKHLU
UHODWLRQVKLSV ZKHWKHU WKH\ LQYROYH SK\VLFDO FRQWDFW
VXSHUSRVLWLRQRU QRW7KHXQLWV DW WKH WRSRI WKHGLDJUDPDUH
WKHODWHVWWKHPRVWUHFHQWWKHRQHVIRXQGRQWKHXSSHUPRVWSDUW
RI WKH VWUDWLJUDSKLF VWUXFWXUH :KHQ RQH XQLW LV FRQQHFWHG WR
DQRWKHU RQH E\ D OLQH WKLV VKRZV WKDW WKH\ DUH LQ SK\VLFDO
FRQWDFW)LJXUH

+RZHYHU QRW DOO UHODWLRQVKLSV DUH DV VLPSOH DV WKRVH RI
VXSHUSRVLWLRQ )LJXUH D ,Q RUGHU WR UHFRUG D VWUDWLJUDSKLF
VWUXFWXUH VXFK DV WKDW FUHDWHG E\ QRQRULJLQDO GHSRVLWV RQ WKH
VXUIDFHRIDSDLQWLQJZHPXVWUHVRUWWRRWKHUUHODWLRQVKLSVµ68
DQGDUHFRQWHPSRUDU\¶RUµ68DQGDUHHTXDO¶7ZRXQLWV
DUH FRQVLGHUHG FRQWHPSRUDU\ ZKHQ WKH\ KDYH EHHQ FUHDWHG DW
DSSUR[LPDWHO\ WKH VDPH WLPH DQG DUH VLWXDWHG RQ WKH VDPH
VWUDWLJUDSKLF OHYHO ,Q D VWUDWLJUDSKLF GLDJUDP WKH\ DUH
UHSUHVHQWHG DV XQLWV VLWXDWHG RQ WKH VDPH KRUL]RQWDO OHYHO
)LJXUH E 7KH UHODWLRQ µ DQG  DUH HTXDO¶ UHIHUV WR XQLWV
ZKLFKRULJLQDOO\IRUPHGSDUWRIDVLQJOHXQLWDOWKRXJKQRZWKH\
KDYH EHHQ EURNHQ XS LQWR YDULRXV VHSDUDWH XQLWV )LJXUH F
7KLVFDQRFFXUZKHQ IRUH[DPSOHD OD\HURIYDUQLVKKDVRQO\
SDUWLDOO\ EHHQ UHPRYHG7KLV NLQG RI UHODWLRQVKLS LV VKRZQ E\
PHDQVRIDSDLURIKRUL]RQWDOSDUDOOHOOLQHVFRQQHFWLQJERWKXQLWV
%DUURV*DUFtD

7KH VWUDWLJUDSKLF GLDJUDP SHUPLWV DOO WKH 68 ZKLFK FRXOG
RWKHUZLVHRQO\EHVHHQWKURXJKDJUHDWPDQ\FURVVVHFWLRQVWR
EH JDWKHUHG WRJHWKHU LQ RQH GRFXPHQW )XUWKHUPRUH LW DOVR
DOORZV WKDW LQIRUPDWLRQ WR EH SURFHVVHG E\PHDQV RI GLIIHUHQW
VRIWZDUH SURJUDPV 7KHUH DUH PDQ\ SURJUDPV ERWK IUHH DQG
RWKHUZLVH ZKLFK GHVSLWH KDYLQJ EHHQ GHVLJQHG IRU XVH ZLWK
DUFKDHRORJLFDO VLWHV FDQ EH XVHG WR UHFRUG VWUDWD UHPRYHG
GXULQJ FOHDQLQJ 2Q WKH ,QWHUQHW ZH FDQ ILQG VHYHUDO IUHH
SURJUDPV WRJHWKHU ZLWK VRPH WULDO YHUVLRQV ZKLFK DOORZ D
UHVWULFWHG XVH $PRQJ WKH ODWWHU +DUULV 0DWUL[ &RPSRVHU
7UD[OHUDQG1HXEDXHULVZRUWKPHQWLRQLQJ




)LJXUH5HODWLRQVKLSVEHWZHHQWZR68VXSHUSRVLWLRQD
DQGDUHFRQWHPSRUDU\EDQGDUHHTXDOF

$PRQJ WKH IUHHSURJUDPV$UFK(G +XQGDFNHW DODQG
6WUDWLI\ +HU]RJ  DUH HVSHFLDOO\ QRWHZRUWK\ DOWKRXJK
WKHUHDUHDOVRRWKHUVDYDLODEOHVXFKDV7HPSR.lKOHU+ROVWDQG
.lKOHU+ROVW  7KH ODWWHU LV GLIIHUHQW IURP WKH UHVW DV LW
DOORZVD JUHDW YDULHW\RI UHODWLRQVKLSV WREH UHFRUGHG7KH68
UHFRUGLQJ VKHHWV GLIIHU JUHDWO\ IURP RQH VRIWZDUH SURJUDP WR
DQRWKHU 6WUDWLJUDI KDV D YHU\ FRPSOHWH UHFRUGLQJ VKHHW ZKLFK
RIIHUV WKH SRVVLELOLW\ RI LQFOXGLQJ JUDSKLF GRFXPHQWDWLRQ LQ
VHYHUDO IRUPDWV VXFK DV MSJ EPSRUJLI$UFK(G DQG6WUDWLI\
DUH IUHH SURJUDPV EXW WKHLU UHFRUGLQJ VKHHWV DUH YHU\ EDVLF
)LJXUH  1HYHUWKHOHVV WKHVH SURJUDPV KDYH EHHQ XVHG WR
UHFRUGWKHFOHDQLQJRIVHYHUDOSDLQWLQJVZLWKYHU\JRRGUHVXOWV





)LJXUH6WUDWLJUDSKLFGLDJUDPGUDZQZLWK$UFK(G





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7. FURTHER RESEARCH 

8QGRXEWHGO\ DOO WKH LGHDV SXW IRUZDUG LQ WKLV SDSHU UHTXLUH
IXUWKHU GHYHORSPHQW 7KH GHVLJQ RI GDWDEDVHV ZKLFK LQWHJUDWH
67 UHFRUGLQJ VKHHWV ZLWK 68 UHFRUGLQJ VKHHWV LV HVSHFLDOO\
LPSRUWDQW7KLVZRXOGPHDQDJUHDW LPSURYHPHQW LQ UHFRUGLQJ
FOHDQLQJ DQG D PXFK EHWWHU GLVVHPLQDWLRQ RI WKH LQIRUPDWLRQ
7KH FRQQHFWLRQ EHWZHHQ WKH WZR VKHHWV LV YHU\ LPSRUWDQW
EHFDXVHLWDOORZVDFOHDQLQJWHVW WREHOLQNHGWRWKHVWUDWXPRQ
ZKLFK LW ZDV FDUULHG RXW $ 68 UHFRUGLQJ VKHHW UHFRUGV WKH
GHVFULSWLRQRI WKHSK\VLFDOFKDUDFWHULVWLFVRID VWUDWXPFRORXU
WH[WXUH FRPSRVLWLRQ HWF LWV ORFDWLRQ RQ SODQ DQG LWV
UHODWLRQVKLSV ZLWK WKH RWKHU XQLWV ZKHUH WKH 68 LV VLWXDWHG
ZLWKLQ WKH VWUDWLJUDSKLF VHTXHQFH 7KLV DOORZV DOO DYDLODEOH
LQIRUPDWLRQFRQFHUQLQJDVLQJOHOD\HUWREHJDWKHUHGWRJHWKHURQ
MXVWRQHUHFRUGLQJVKHHWZKLFKLVZK\LWLVORJLFDOWROLQNLWWR
WKHGRFXPHQWDWLRQRIWKHFOHDQLQJWHVWVFDUULHGRXWRQWKDWVDPH
OD\HU

,I LQDGGLWLRQWKHVWUDWLJUDSKLFGLDJUDPFDQEHGUDZQZLWKWKH
VDPH VRIWZDUH SURJUDP WKH GHJUHH RI GRFXPHQWDWLRQ DWWDLQHG
ZRXOGEHVLPLODUWRWKDWDYDLODEOHWRDUFKDHRORJLVWVZRUNLQJRQ
VLWHV 7KLV ZRXOG EH DQ RSWLPXP VLWXDWLRQ IRU WKH SURSHU
GHYHORSPHQWRIUHVHDUFKLQWKHILHOGRIFOHDQLQJ

+RZHYHU LW LV VWLOO QHFHVVDU\ WR WDNH WKH SUHYLRXV VWHS ZKLFK
FRQVLVWV LQ VWDQGDUGL]LQJ GDWD ,W ZRXOG EH QHFHVVDU\ WR KDYH
DYDLODEOH D WKHVDXUXV ZKLFK GRHV QRW H[LVW \HW LQ RUGHU WR
DFFXUDWHO\ GHVFULEH WKH 68 WKHLU FKDUDFWHULVWLFV DQG WKHLU
UHODWLRQVKLSV
 
 
8. CONCLUSIONS 

$UFKDHRORJLFDO VWUDWLJUDSK\ FDQ PDNH D YHU\ VLJQLILFDQW
FRQWULEXWLRQ WRHVWDEOLVKLQJDPHWKRGRORJLFDOEDVHIRUFOHDQLQJ
SLFWRULDOKHULWDJHDQGLQJHQHUDOIRUFOHDQLQJDQ\SRO\FKURPHG
ZRUN ,Q RUGHU IRU WKLV WR RFFXU LW LV QHFHVVDU\ WR PDNH D
V\VWHPDWLFXVHRIWKHQHZV\VWHPVRIGRFXPHQWDWLRQHVSHFLDOO\
WKH 68 UHFRUGLQJ VKHHWV 7KLV LV SDUWLFXODUO\ LPSRUWDQW ZKHQ
FOHDQLQJLVFDUULHGRXWRQZRUNVZLWKYHU\FRPSOH[VWUDWLJUDSKLF
VWUXFWXUHV ZLWK PXOWLSOH QRQRULJLQDO GHSRVLWV IURP GLIIHUHQW
SHULRGV

7KHUHLVDQHHGIRUJUHDWHUGLVVHPLQDWLRQRIWKHGRFXPHQWDWLRQ
SHUWLQHQW WR FOHDQLQJ SURFHVVHV DQG VWUDWLJUDSKLF GDWD 7KH
LQIRUPDWLRQ SXEOLVKHG LV XVXDOO\ LQVXIILFLHQW WR KHOS GHYHORS
UHVHDUFK LQ WKH ILHOGRI FOHDQLQJ0DQ\PXVHXPVRQO\SXEOLVK
PRQRJUDSKVZKLFK DUH QRW HDV\ WR REWDLQ DQG RQO\ WRRRIWHQ
WKHLQIRUPDWLRQFRQFHUQLQJFOHDQLQJLVQRWVXIILFLHQWO\GHWDLOHG

)URP WKH GHVLJQ RI GDWDEDVHV ZKLFK LQWHJUDWH 68 DQG 67
UHFRUGLQJ VKHHWV WRJHWKHU ZLWK VWUDWLJUDSKLF GLDJUDPV LW LV
SRVVLEOH WR REWDLQ D FRPSOHWH GRFXPHQWDWLRQ RI WKH FOHDQLQJ
SURFHVV)URP WKHXVHRI WKHVHGDWDEDVHV LW LVDOVRSRVVLEOH WR
DFKLHYHDYHU\JRRGGLVVHPLQDWLRQRIWKHLQIRUPDWLRQZKLFKLV
HVVHQWLDOQRZDGD\VLQRUGHUWRDGYDQFHUHVHDUFK
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GRFXPHQWDWLRQ V\VWHP 68 UHFRUGLQJ VKHHWV DSSOLHG WR WKH
FOHDQLQJ RI D WK FHQWXU\ SDLQWLQJ ,Q &OHDQLQJ  1HZ
LQVLJKWVLQWRWKHFOHDQLQJRISDLQWLQJV,QVWLWXWR8QLYHUVLWDULRGH
5HVWDXUDFLyQ GHO 3DWULPRQLR 8QLYHUVLWDW 3ROLWqFQLFD GH
9DOqQFLD DQG 6PLWKVRQLDQ ,QVWLWXWLRQ 0XVHXP &RQVHUYDWLRQ
,QVWLWXWH9DOHQFLDSS

'RJOLRQL )  6WUDWLJUDILD H UHVWDXUR 7UD FRQRVFHQ]D H
FRQVHUYD]LRQHGHOO¶DUFKLWHWWXUD(GL]LRQL/,177ULHVWH

*XLOOpQ -XDQ &0  /D GRFXPHQWDFLyQ GH FDWDV
SUHOLPLQDUHV HQ OD OLPSLH]D GH HVWUXFWXUDV SLFWyULFDV 0DVWHU
GLVVHUWDWLRQ8QLYHUVLWDW3ROLWqFQLFDGH9DOqQFLD

+DUULV (& 3ULQFLSOHV RI $UFKDHRORJLFDO 6WUDWLJUDSK\
$FDGHPLF3UHVV/RQGRQ	6DQ'LHJRILUVWHGLWLRQ

+HU]RJ ,  6WUDWLI\  KWWSZZZVWUDWLI\RUJ
'RZQORDG6WUDWLI\B0DQXDOSGIDFFHVVHG0D\

+XQGDFN & 0XW]HO 3 3RXFKNDUHY , 5HLWJUXEHU %
6FKXKPDFKHU % 7KRPH 6  $UFK(G $ SURJUDP IRU
GUDZLQJ+DUULV0DWULFHV  KWWSVZZZDGVWXZLHQDFDWDUFKHG
DFFHVVHG0D\

.lKOHU +ROVW . .lKOHU +ROVW 0  7HPSR
KWWSZZZPDWKNXGNaKROVWWHPSRDFFHVVHG0D\

3ULVFR**XJOLHOPL$0D]]HVFKL'%DUQDED&3HU
ODVWRULDGHOUHVWDXURGHOODFDVDGHL9HWWLLLQ3RPSHLXQDQXRYD
DSSOLFD]LRQH GHO GLDJUDPPD GL IOXVVR VWUDWLJUDILFR %ROOHWWLQR
,&51XRYD6HULHSS

5RVNDPV 6  ([FDYDWLRQ &DPEULGJH 8QLYHUVLW\ 3UHVV
&DPEULGJH

6WDYURXGLV & 7KH0RGXODU&OHDQLQJ 3URJUDP9HUVLRQ
 KWWSFRROSDOLPSVHVWVWDQIRUGHGXE\DXWKVWDYURXGLVPFS
DFFHVVHG0D\

7UD[OHU&1HXEDXHU:7KH+DUULV0DWUL[&RPSRVHU±
$ 1HZ 7RRO WR 0DQDJH $UFKDHRORJLFDO 6WUDWLJUDSK\ ,Q 0
,RDQQLGHV $ $GGLVRQ $ *HRUJRSRXORV DQG / .DOLVSHULV
HGV'LJLWDO+HULWDJH±3URFHHGLQJVRIWKHWK,QWHUQDWLRQDO
&RQIHUHQFHRQ9LUWXDO6\VWHPVDQG0XOWLPHGLDSS

9LGDOH 0 3URHQoD GH $OPHLGD 1  $SSOLFD]LRQH GHL
GLDJUDPPLGLIOXVVRVWUDWLJUDILFLDOUHVWDXURGLPDQXIDWWLDUWLVWLFL
HDUFKHRORJLFL%ROOHWLQR,&51XRYD6HULHSS

:DWWV 6 2ZHQ+XJKHV + /DLQJ$ 6WDQLIRUWK 6 7RZOH
$  7KH 3RZHU RI WKH 0DWUL[ WKH DSSOLFDWLRQ RI
DUFKDHRORJLFDO VWUDWLJUDSK\ WR WKH LQWHUSUHWDWLRQ RI FRPSOH[
SDLQWLQJV ,Q ,&20 &RPPLWWHH IRU &RQVHUYDWLRQ SUHSULQWV
WKWULHQQLDOPHHWLQJ5LRGH-DQHLUR-DPHV	-DPHV/RQGRQ
SS

:ROEHUV 5  &OHDQLQJ SDLQWHG VXUIDFHV $TXHRXV
PHWKRGV$UFKHW\SH3XEOLFDWLRQV/RQGRQ


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